Aims To identify key gaps in the research evidence base that could help to improve the mental well-being of people with diabetes, and to provide recommendations to researchers and research funders on how best to address them.
Introduction
Extensive insight gathered from people with diabetes, healthcare professionals and researchers has highlighted mental well-being as one of the most significant areas of UK diabetes care in need of improvement.
In order to make these improvements, the diabetes Clinical Studies Groups (CSGs), established by Diabetes UK in 2016, have identified a number of research gaps and priority areas under the umbrella of diabetes and mental well-being. The CSGs bring together people with diabetes, healthcare professionals and researchers to examine the research landscape, amplify the voice of people living with diabetes, and identify research priorities and practical actions to move forward research in areas of unmet clinical need.
Alongside this, more than 9000 people with diabetes shared their experiences as part of Diabetes UK's Future of Diabetes report in 2017 [1] , highlighting that living with diabetes can be exhausting and that individuals need more support for their emotional and psychological health. At the same time, 4000 people with Type 2 diabetes and healthcare professionals contributed to the Type 2 diabetes James Lind Alliance Priority Setting Partnership, with 'psychological and social support' and 'understanding the impact of positive Correspondence to: Thomas Wylie. E-mail: thomas.wylie@diabetes.org.uk In memory of Dr Carlo Acerini . This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes. mental well-being' both featured in the top 10 research priorities [2] . Furthermore, the Diabetes All Party Parliamentary Group Report on diabetes and mental health highlighted how a lack of emotional and psychological support impacts on the ability of people with diabetes to effectively manage their condition and recommended that routine psychological support be integrated into diabetes care [3] .
With the need for further research made clear, the CSGs called for an international research workshop, the first of its kind in the UK, to establish how most effectively to move this field forward, bringing together research experts in diabetes and in mental health, people living with diabetes and healthcare professionals (Appendix 1).
Diabetes UK convened an expert advisory group to determine the scope of the workshop. While the group acknowledged the wide range of conditions that affect mental well-being, such as severe mental illness and dementia, they recommended focusing this workshop's remit on depression [4, 5] , eating disorders [6] [7] [8] [9] and diabetes distress [10, 11] . This decision was supported by the evidence of the high prevalence of these three conditions in people with diabetes, the need for effective, evidence-based interventions [12] , and the interplay between them.
The workshop aimed to identify key gaps in the evidence base for the links between diabetes and mental health, particularly depression, eating disorders and diabetes distress, and how best to address them in order to improve the mental well-being of people with diabetes. Eleven key areas in need of increased research investment and focus were identified. This report sets out the outputs from those discussions and recommendations to both researchers and research funders.
Research priorities and recommendations
Understanding the mechanisms underlying depression
Context
The prevalence of depression is increased twofold in people with diabetes compared to the general population [3, 4] . The relationship between diabetes and depression is bi-directional: while people with diabetes are at increased risk of depression, people with depression are also at increased risk of Type 2 diabetes [13] . Research has also suggested that there is a complex relationship between depression, the complications of diabetes and long-term health outcomes. Comorbid depression increases the risk of both microvascular and macrovascular complications and shortens life expectancy, while the development of diabetes complications increases the risk of depression [14] [15] [16] .
People with diabetes may be at increased risk of depression because of the psychological burden of living with diabetes or owing to underlying shared biological pathways [17] . Environmental risk factors include poor diet and physical inactivity, as well as the effects of some psychotropic medications. The emerging theories of biological mechanisms along the life course that are shared by depression and Type 2 diabetes include genetic vulnerabilities and activation of the innate inflammatory response [18] .
There is a need to understand these mechanisms better and establish what are the most effective interventions to reduce the adverse effects of the bilateral association between depression and Type 2 diabetes.
Research recommendations
Establish the common biological, social and psychological pathways underpinning depression and diabetes.
Reach a consensus on the most effective markers for depression in people with diabetes. This should be supported by bringing together scientists to interrogate 'big data' gathered from people with diabetes and by conducting more proof-of-concept and mechanistic studies.
Understanding the multifactorial impact of social stigma

Context
There is limited understanding of how social stigma (disapproval of, or discrimination against, people based on a characteristic that distinguishes them from others in society) affects the lives and mental well-being of people living with diabetes, but it clearly exists. Those who have experienced social stigma report that it negatively affects the social, emotional and diabetes management aspects of their lives [19] . A much greater understanding of stigma in diabetes is needed in order to develop strategies to reduce or prevent its impact.
Research recommendations
Perform national surveys to understand the extent and impact of stigma using questionnaires such as the validated Type 1 and Type 2 Diabetes Stigma Assessment Scales [20, 21] .
Explore issues relating to stigma in more detail through qualitative research, recognizing both the similarities and differences in how stigma affects people with different types of diabetes.
What's new?
• There is an increased prevalence of psychological and psychiatric disorders in people with diabetes which impairs quality of life.
• Research prioritization exercises have identified mental well-being as an area in which further research is needed.
• Diabetes UK convened a workshop that identified 11 areas for future research. Identify interventions designed to reduce stigma, learning from existing successful stigma reduction interventions for other conditions [22] [23] [24] .
Research in this area should be conducted with sensitivity.
Improving the language used by healthcare professionals
Context
A recently published position statement and review of scientific literature, supported by NHS England and Diabetes UK, highlighted the importance of the use of language in the care of people with diabetes. In particular, the way healthcare professionals talk about diabetes and the impact language may have on both the mental well-being of people with diabetes and social stigma [25, 26] . However, the full impact of language is not well understood.
Research in this area could support the design of interventions to improve attitudes and upskill current healthcare professionals and the next generation to use language effectively, in order to reduce stigma and improve the mental well-being of people with diabetes.
Research recommendations
Review the current literature investigating the effect of the use of language in healthcare on mental well-being, particularly around diagnosis, for both diabetes and other conditions such as cancer [25] , where a substantial amount of research has been undertaken.
Assess the impact of wording used in National Health Service (NHS) referral or screening letters and position statements on mental well-being.
Consider that language can be interpreted in different ways by different cultures, and that research should not focus solely on the English language.
Supporting people who find it difficult to engage with their diabetes
Context
Not all people with diabetes who find it difficult to engage with their condition experience diabetes distress, and there are other reasons why they may struggle to manage their diabetes. Clinicians at the workshop reported that they had cared for people with diabetes who find the process of engagement distressing, and choose to adopt different coping strategies. While they may appear to have a positive mental well-being at present, their lack of engagement may negatively affect their mental well-being in the future, as a result of having a higher risk of diabetes-related complications [27] .
Strategies are needed to help people who are finding it difficult to engage with their condition and manage their blood glucose levels, without negatively affecting their mental well-being.
Research recommendations
Identify people with diabetes who have low diabetes distress scores and high blood glucose levels and carry out qualitative interviews to understand their experiences.
When recruiting individuals, consider the use of community outreach programmes, clinical referrals or databases, and incentives for participants, recognizing the challenge of identifying and reaching out to these individuals.
Co-design research with people with diabetes who experience low diabetes distress and high blood glucose levels, to ensure that their needs and the potential barriers are considered.
Supporting significant others
Context
The second Diabetes Attitudes Wishes and Needs (DAWN2) study has shown that diabetes can have a profound negative impact on the lives of significant others, friends and families of people living with the condition [28] . In turn, this can have a further negative impact on the individuals with diabetes. For example, research has shown that people experiencing complications, such as hypoglycaemia unawareness, have expressed concern that they may become 'a burden' to family members [29] . To date, research has not fully explored how to reduce this impact for both the person with diabetes and their wider support network.
A greater understanding of this area could lead to future interventions to support and empower the significant others of people with diabetes, and ensure that diabetes has limited negative impact on their mental well-being.
Research recommendations
Review existing literature and available resources to establish the current evidence base to inform a survey of the significant others of people with diabetes, in order to investigate the impact of diabetes and its complications on these individuals. This could potentially build on the methodology used in the DAWN2 study [24] .
Explore issues in more depth, potentially through a programme of research using focus groups and a narrative approach, sharing examples of helpful or unhelpful events.
Supporting people with diabetes and eating disorders
Context
There is a significant lack of understanding of how and why people with diabetes develop eating disorders, and importantly, how to best care for them when they do [30] . Studies have found that 30% of women with Type 1 diabetes may take less insulin than they need in order to manage their weight [31] and that disordered eating behaviours have been observed in as many as 20% of people with Type 2 diabetes [7] [8] [9] . We need to better understand how these conditions arise in people with diabetes in order to treat them effectively [32] .
Research recommendations
Analyse all studies testing interventions to improve biomedical and psychological outcomes in people with diabetes and disordered eating (in the broadest terms) to understand which approaches show potential effectiveness.
Analyse existing databases and real-world data to establish how common eating disorders and insulin omission are in people with diabetes and identify risk and prognostic factors.
Establish detailed definitions and an understanding of insulin omission and eating disorders in people with diabetes, to enable more accurate diagnosis and phenotyping.
Develop complex interventions for people with diabetes and eating disorders. These should be co-designed with people affected by these conditions and informed by existing interventions for eating disorders not specific to people with diabetes.
Give equal weight to mental and physical health when using endpoints to establish the success of any intervention.
Focus on each type of diabetes separately, given the varied experiences of people with different forms of diabetes and the potential impact of stigma.
Improving models of care by learning from best practice
Context
Too often, the care and support people with diabetes receive does not consider their mental well-being. There are a number of examples, both within the UK and worldwide, of successfully integrating care for people with diabetes and their mental well-being into a single care pathway [33, 34] . It is important that effective examples are identified and spread beyond the centres that develop them.
As existing programmes are improved and rolled out, two important factors need to be considered: the time constraints placed on healthcare providers and the additional workload such integration may require, and the lack of existing knowledge diabetes and mental health specialists may have about each other's fields.
Research recommendations
Identify existing best practice in integrated mental and physical healthcare approaches, both in the UK and particularly internationally.
Test the most effective examples of best practice with feasibility studies in the UK. The results of these studies could then inform future clinical trials, to establish the effectiveness of integrated approaches on both physical and mental health and quality of life.
Potential benefits of screening and managing diabetes distress in routine diabetes care pathways
Context
Services or pathways which could help to improve the mental well-being of people with diabetes distress exist in some areas of the UK [35] , but consistent and effective services have yet to be implemented across the UK as a whole. While there is a need to expand existing interventions and ensure they reach those who might benefit, there is also a need to establish robust evidence on which approaches would be most effective at treating diabetes distress.
This knowledge would inform and enable the national rollout of effective therapies to support people with diabetes distress in the future.
Research recommendations
Better define both diabetes distress and depression in order to ensure that people receive the treatment they need.
Formally evaluate the effectiveness of existing programmes for diabetes distress [35] to inform future improvements and innovation.
Explore the barriers to implementing and accessing these programmes, to help inform how future programmes should be implemented within new locations.
Establish well-defined study populations and focus on the further development of existing tools.
Primary prevention of mental health issues at the time of diagnosis of diabetes
Context
There is an acknowledgement that how a diagnosis of diabetes is delivered may affect the mental well-being of people with diabetes, even many years later, but there is little research evidence in this area. There is a need to understand the impact of the delivery of a diagnosis, identify the hallmarks of a positive diagnosis experience, find factors which could reduce the stress or trauma of diagnosis, and spot signs of any future decline in mental well-being. Understanding how to diagnose diabetes in order to minimize shock or trauma, and implementing this, would reduce the risk of the diagnosis experience having a subsequent negative effect on future mental well-being.
Research recommendations
Systematically review the current research evidence in this area, before exploring the features of diagnosis that may help or harm subsequent mental well-being through qualitative research.
Involve people with diabetes in co-designing interventions to improve the process of diagnosis: implementing the identified positives and limiting the negatives.
Consider how people of different cultures and languages experience diagnosis, as well as the impact of diabetes type and age.
Design studies comparing new approaches to diagnosis with existing processes, to assess the potential benefits. Studies should explore ways to use existing healthcare interventions, such as structured education programmes [36, 37] , as a test bed for new approaches.
Establishing the effectiveness of diabetes therapies on mood and other mental health issues
Context
There is a need to understand whether specific drugs currently used to treat Type 2 diabetes may improve the mood of those taking them, independent of effects on glycaemic control or weight loss [38] . This may potentially occur through effects on the brain, but the phenomenon is not well described.
Research in this area could help to define the full effects of Type 2 diabetes therapies, enabling healthcare professionals to make more informed decisions when treating people with Type 2 diabetes and mental health conditions.
Research recommendations
Define a core set of mental health outcomes that should be measured in trials evaluating Type 2 diabetes medications.
Establish the effects of Type 2 diabetes medications on the mental well-being of people living with the condition and identify the underlying mechanisms involved.
Include neuroimaging and inflammatory marker analyses to establish the effects of the drugs within the brain and the mechanisms involved.
Focus on therapies that have already been suggested to have a potential positive effect on mental well-being.
Understanding the impact of current diabetes technologies on mental health
Context
A new generation of technology designed to assist in the management of diabetes, such as continuous glucose monitoring and insulin pumps, now exists and is being used primarily in the management of Type 1 diabetes. Whilst research has started to examine the impact of this technology on mental well-being [39] and how to ensure it is as positive as possible [40] , more research is needed. In particular, there is a need to understand how the design and use of technology may affect the long-term mental well-being of children, young adults and families.
More understanding of how and why technology affects the mental well-being of people with diabetes will enable us to maximize the benefit these devices can provide to their users.
Research recommendations
Review existing research evidence and gather the views of people who have used technology through qualitative research.
Develop and test tools to better deliver technology to users, such as education programmes, to enable people with diabetes to use the devices to gain the most benefit to their glycaemic control and mental well-being.
Develop tools to help healthcare professionals to identify people with diabetes whose mental well-being may be most likely to benefit from technologies.
Consider the fast moving pace of technology and look beyond existing trial outcome measures to patient-reported outcome measures.
Conclusions
Diabetes UK's international research workshop was the first step towards tackling the urgent unmet need related to the mental well-being of people living with diabetes. Now we must ensure that these questions are addressed. Diabetes UK calls on the research community, partner organizations and funders to establish how we can work together to achieve this.
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